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In the very strong background gauge field the QCD true vacuum has been shown to have lower energy than the "pcrturbative vacuum." The color-magnetic permeability of the QCD twe vauum is then calculated to be 1/2 within the quark-one-loop approximation.
In a preYious papern we have shown that the true ground-state yacuum of QCD (quantum chromodynamics) has lower energy than the "perturbative vacuum." The MIT bag constant may be given by the energy density difference between the perturbative vacuum and the true ground-state vacuum of QCD, because in the MIT bag model the perturbative vacuum is used inside the bag, while on the outside we have for the fields an impenetrable vacuum.
In the present paper we calculate the color-magnetic permeability lie of the QCD true vacuum and show this value to be 1/2 within the quark-one-loop approximation. A gl uon-loop contribution to the QCD vacuum is shown to be neglected when the number of quark flavor is large. If lie= 0, the vacuum is the perfect diamagnet so that quarks and gluons may be confined inside Abrikosov flux lines by the Meissner effect. However, m view of our result fie= 1/2 this confinement is still imperfect at this stage.
We begin with a review of our previous work. We adopt the following expression of the SU (2) background gauge field:
where K 1s a constant. This gives the constant field strength of the form where B=y'----:3 gK 2 is the color-magnetic field strength. Now we calculate a quark one-loop contribution to E 0 under the very strong background magnetic field strength B. The quark one-loop correction to the YangMills classical action is given by the Feynman path integral
apart from the normalization factor, where A/ is the strong background field (1) . This determinant will be calculated by neglecting 1 in Eq. ( 4) in the following way: (this approximation is valid when A<:(gK, A being a cutoff param-
Hence the LlL is given by
where the summation over quark flavor q is necessary if one considers manyflavor case. After Wick rotation Eq. (6) can be integrated in the form*J *l Here we have used the following formulae:
From (4) one can see ,:JL to be zero at K=O. However, this behavior does not appear m (7), because (7) is valid only for large K. 
The minimum for the energy density E is found when (9) vd1ere N 1 IS the number of quark flavor. *J Substituting (9) 
Thus we find that the true ground-state vacuum of QCD has lower energy than the perturbative vacuum in the strong coupling region and therefore the bag constant Bbag is approximately given by Eq. (11).
So far we have neglected a gluon-loop contribution to E. In the Appendix we shall show that this can be neglected when the number of quark flavor is large, i.e., 8N 1 p12.
It should be noted that our calculation is made in the strong coupling region, so that the usual renormalizable perturbative calculation is not applicable here. This is a reason why vve have introduced the cutoff parameter A. In the small coupling region, of course, the renormalizable perturbative calculation is applicable by keeping 1 inside Eq. (4). In this case, however, we never find the negative Emin, but Emin = 0.
We are now in a position to calculate the color-magnetic permeability fJ·c of the QCD true vacuum. For this purpose we set B=Bo+B', (13) where B 0 is defined by (9) and B' is regarded as a weak field strength. Substituting (13) into (8) 
(15)
We now choose Emin = 0; that is, the energy density of true vacuum IS zero.
The permeability flc is then defined by so that
This shows that the QCD true vacuum is a colored diamagnet, but not a perfect diamagnet in the present approximation. Therefore, quark confinement is still imperfect at this stage. 
